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RICHARDSON, CHARLES 
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<151> 2000-01-10 
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<160> 6 



<170> Patentln Ver. 3.3 



<210> 1 

<211> 8970 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Bacteriaphage 
PGP 4A/E1 



<400> 1 

atggacaatt 

gggagtagtg 

aagtggactg 

ggaaagcccg 

ttaactgcga 

gtagacggtg 

cagaaggttc 

ctgttcggga 

gacatgctta 

ggtgcctctg 

cagattatct 

caggttctac 

tgtcacctaa 

attcctgatg 

tccgaggaat 

ggtgcccgtg 

ttcgtccgtc 

atgcttgagg 

cgactgagac 

tggttcgatg 

gagacggata 

atcattctag 

atgattgaca 

gtcgtaattt 

gtttctatta 

gcccttgagc 



cgcacgattc 
atgggaactc 
ctggtaatga 
ggacttacaa 
gaggaatctc 
tgatgtacca 
gagataaaga 
agcacttgtg 
ccgtgatgga 
ccgctaagaa 
taatgttcga 
ctgctggtaa 
atggtcacga 
gtgtggtatc 
cagtaggttt 
gtggtgaagt 
aacaagctct 
agtccgttga 
aatccgactc 
aactgttcgg 
gactgctcgc 
accacatctc 
acctgatgac 
gtcaccttaa 
ctgacctacg 
gtaatcagca 



cgatagtgta 
gctgttctct 
agacactaaa 
cgtgtggaac 
caaggaaacc 
agtggctgac 
taagaacttt 
gaatggtggt 
acttcaagac 
gacatgcgct 
tatggacgaa 
ggtacgagtg 
ccgtgaaatc 
ggctctttcg 
acttttcagt 
cattatggtc 
acaatggggc 
ggagaccgct 
actaaagaga 
caacgatacg 
taagctggcc 
aatcgtcgta 
caagctcaaa 
gaacccagac 
tggttctggc 
aggcgatatg 



tttctttacc 
gacggacaca 
gagagggctt 
ttcggggaat 
tgtcagaagg 
tatcgggacc 
aagaccactg 
aagaagattg 
tgtaagtatc 
gccaactacg 
gcagggcgca 
gcagttcttc 
atggagcaag 
ttacgtgaac 
ggctgcactg 
acttccggtt 
acagcgatgg 
gaggacctta 
gagattattg 
ttccatctat 
tacatgcgct 
tccgcttctg 
gggttcgcta 
aaaggtaaag 
gcactacgcc 
cctaaccttg 



acattccttg 
cgttctgcta 
caaaacggaa 
ccaatggacg 
ctggctactg 
agaacggcaa 
gtagtcacaa 
tcgttacaga 
ctgtagtgtc 
aatactttga 
aagcagtcga 
cgtgtaagga 
tgtggaatgc 
gaatccgtga 
gtatcaacga 
ccggtatggg 
gcaagaaggt 
taggtctaca 
agaacggtaa 
atgactcatt 
caggcttggg 
gtgaatccga 
agtcaactgg 
cacatgagga 
aactatctga 
tcctcgttcg 



tgacaactgt 
cgtatgcgag 
accctccggc 
ctactccgcg 
gattgccaaa 
cattgtgagt 
gagtgacgct 
aggtgaaatc 
gttgggtcac 
ccagttcgaa 
agaggctgca 
tgcaaacgag 
tggtccttgg 
gcacctatcg 
taagacctta 
taagtcaacg 
aggcttagcg 
caaccgtgtc 
gttcgaccaa 
cgccgaggct 
ctgtgacgta 
tgagcgtaag 
ggtggtgctg 
aggtcgcccc 
tactattatt 
tattctcaag 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 



2 



tgccgcttta 
tggcttgaac 
tccaacgaca 
tcgctggaga 
ttaagaagtt 
atgaggctcg 
ttgcgcttac 
gacgttcgcg 
gtgtgtggca 
ccggaatcgc 
ttgaatgctg 
gcgtcctgct 
taatttatca 
gggcattgtt 
ggctgctgcc 
gaggggtttt 
accggcataa 
agcgcattgt 
ctaccgcatt 
ttaatacgac 
ctttaagaag 
tcagtaggtt 
ggtggtgaag 
caacaagctc 
gagtccgttg 
caatccgact 
gaactgttcg 
agactgctcg 
gaccacatct 
aacctgatga 
tgtcacctta 
actgacctac 
cgtaatcagc 
actggtgata 
ccatcaagtt 
actgacttct 
atcacactgg 
agcccgaaag 
tggggcctct 
ggcgaatggg 
agcgtgaccg 
tttctcgcca 
ttccgattta 
cgtagtgggc 
tttaatagtg 
tttgatttat 
caaaaattta 
cggggaaatg 
ccgctcatga 
catatcagga 
ctcaccgagg 
tccaacatca 
atcaccatga 
gacttgttca 
gttattcatt 
attacaaaca 
ttcacctgaa 
ggtgagtaac 



ctggtgatac 
catcaagtta 
ctgacttctg 
gtcccattct 
aggccaactg 
taaagaggcc 
cccaaccaac 
gcggcgtgtt 
gttgtagtcc 
acttacggcc 
cccttcttca 
gatgtgctca 
ccgcagatgg 
tggtaggtga 
accgctgagc 
ttgctgaaag 
ccaagcctat 
tagatttcat 
aaagcttgcg 
tcactatagg 
gagatataca 
tacttttcag 
tcattatggt 
tacaatgggg 
aggagaccgc 
cactaaagag 
gcaacgatac 
ctaagctggc 
caatcgtcgt 
ccaagctcaa 
agaacccaga 
gtggttctgg 
aaggcgatat 
ctggtatcgc 
actcagggga 
gaggatccac 
cggccgctcg 
gaagctgagt 
aaacgggtct 
acgcgccctg 
ctacacttgc 
cgttcgccgg 
gtgctttacg 
catcgccctg 
gactcttgtt 
aagggatttt 
acgcgaattt 
tgcgcggaac 
attaattctt 
ttatcaatac 
cagttccata 
atacaaccta 
gtgacgactg 
acaggccagc 
cgtgattgcg 
ggaatcgaat 
tcaggatatt 
catgcatcat 



tggtatcgct 
ctcaggggaa 
acaggattct 
aatacgactc 
ctggttcgta 
acacagtcac 
aggggatttg 
tgtgcatcca 
tgaacgaaaa 
aatgcttcgt 
gggcttaatt 

gtatcaccgc 
ttatctgtat 
gagatccggc 
aataactagc 
gaggaactat 
gcctacagca 
acacggtgcc 
gccgcactcg 
gagaccacaa 
tatgcgtgaa 
tggctgcact 
cacttccggt 
cacagcgatg 
tgaggacctt 
agagattatt 
gttccatcta 
ctacatgcgc 
atccgcttct 
agggttcgct 
caaaggtaaa 
cgcactacgc 
gcctaacctt 
tggctacatg 
agaagagtca 
tagtaacggc 
agcaccacca 
tggctgctgc 
tgaggggttt 
tagcggcgca 
cagcgcccta 
ctttccccgt 
gcacctcgac 
atagacggtt 
ccaaactgga 
gccgatttcg 
taacaaaata 
ccctatttgt 
agaaaaactc 
catatttttg 
ggatggcaag 
ttaatttccc 
aatccggtga 
cattacgctc 
cctgagcgag 
gcaaccggcg 
cttctaatac 
caggagtacg 



ggctacatgg 
gaagagtcac 
tgatgacttt 
actaaaggag 
tgtacaacgt 
gcgctctggc 
ctgctttcca 
tctggattct 
ccccccgcga 
ttcgtatcac 
tttaagagcg 
cagtggtatt 
gttttttata 
tgctaacaaa 
ataacccctt 
atccggatat 
tccagggtga 
tgactgcgtt 
acgaaccctt 
cggtttccct 
cgaatccgtg 
ggtatcaacg 
tccggtatgg 
ggcaagaagg 
ataggtctac 
gagaacggta 
tatgactcat 
tcaggcttgg 
ggtgaatccg 
aagtcaactg 
gcacatgagg 
caactatctg 
gtcctcgttc 
gaatacaaca 
cactcagagt 
cgccagtgtg 
ccaccaccac 
caccgctgag 
tttgctgaaa 
ttaagcgcgg 
gcgcccgctc 
caagctctaa 
cccaaaaaac 
tttcgccctt 
acaacactca 
gcctattggt 
ttaacgttta 
ttatttttct 
atcgagcatc 
aaaaagccgt 
atcctggtat 
ctcgtcaaaa 
gaatggcaaa 
gtcatcaaaa 
acgaaatacg 
caggaacact 
ctggaatgct 
gataaaatgc 



aatacaacaa 
actcagagtc 
ccagacgact 
acacaccatg 
ggaagccaag 
gattcgctcc 
ttgagcctgt 
cctgtcagtt 
ttggcacatt 
acaccccaaa 
tcaccttcat 
tatgtcaaca 
tgaatttatt 
gcccgaaagg 
ggggcctcta 
cccgcaagag 

cggtgccgag 

agcaatttaa 
cggatctcga 
ctagaaataa 
agcacctatc 
ataagacctt 
gtaagtcaac 
taggcttagc 
acaaccgtgt 
agttcgacca 
tcgccgaggc 
gctgtgacgt 
atgagcgtaa 
gggtggtgct 
aaggtcgccc 
atactattat 
gtattctcaa 
aggaaaccgg 
caacagactg 
ctggaattct 
tgagatccgg 
caataactag 
ggaggaacta 
cgggtgtggt 
ctttcgcttt 
atcgggggct 
ttgattaggg 
tgacgttgga 
accctatctc 
taaaaaatga 
caatttcagg 
aaatacattc 
aaatgaaact 
ttctgtaatg 
cggtctgcga 
ataaggttat 
agtttatgca 
tcactcgcat 
cgatcgctgt 
gccagcgcat 
gttttcccgg 
ttgatggtcg 



ggaaaccgga 
aacagactgg 
acgagaagtt 
ttcaaactga 
cgactgaacg 
aaaactggtt 
ttctctgcgc 
agctttggtg 
ggcagctaat 
gccttctgct 

ggtggtcagt 

ccgccagaga 
ttttgcaggg 
aagctgagtt 
aacgggtctt 
gcccggcagt 
gatgacgatg 
ctgtgataaa 
tcccgcgaaa 
ttttgtttaa 
gtccgaggaa 
aggtgcccgt 
gttcgtccgt 
gatgcttgag 
ccgactgaga 
atggttcgat 
tgagacggat 
aatcattcta 
gatgattgac 
ggtcgtaatt 
cgtttctatt 
tgcccttgag 
gtgccgcttt 
atggcttgaa 
gtccaacgac 
gcagatatcc 
ctgctaacaa 
cataacccct 
tatccggatt 
ggttacgcgc 
cttcccttcc 
ccctttaggg 
tgatggttca 
gtccacgttc 
ggtctattct 
gctgatttaa 
tggcactttt 
aaatatgtat 
gcaatttatt 
aaggagaaaa 
ttccgactcg 
caagtgagaa 
tttctttcca 
caaccaaacc 
taaaaggaca 
caacaatatt 
ggatcgcagt 
gaagaggcat 



1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 

4 98 0 

5 04 0 



aaattccgtc agccagttta 
tttgccatgt ttcagaaaca 
cgcacctgat tgcccgacat 
gttggaattt aatcgcggcc 
ccttgtatta ctgtttatgt 
gtgagttttc gttccactga 
atcctttttt tctgcgcgta 
tggtttgttt gccggatcaa 
gagcgcagat accaaatact 
actctgtagc accgcctaca 
gtggcgataa gtcgtgtctt 
agcggtcggg ctgaacgggg 
ccgaactgag atacctacag 
aggcggacag gtatccggta 
cagggggaaa cgcctggtat 
gtcgattttt gtgatgctcg 
cctttttacg gttcctggcc 
cccctgattc tgtggataac 
gccgaacgac cgagcgcagc 
attttctcct tacgcatctg 
aatctgctct gatgccgcat 
gtcatggctg cgccccgaca 
ctcccggcat ccgcttacag 
ttttcaccgt catcaccgaa 
tgaagcgatt cacagatgtc 
agcgttaatg tctggcttct 
gtcactgatg cctccgtgta 
cgagagagga tgctcacgat 
tgtgagggta aacaactggc 
caatgccagc gcttcgttaa 
gcgatgcaga tccggaacat 
gaaacacgga aaccgaagac 
cagtcgcttc acgttcgctc 
cgccagccta gccgggtcct 
atgccggcga taatggcctg 
gcttgagcga gggcgtgcaa 
ctccagcgaa agcggtcctc 
agttgcatga taaagaagac 
cggaaggagc tgactgggtt 
tgagtgagct aacttacatt 
ctgtcgtgcc agctgcatta 
gggcgccagg gtggtttttc 
cgcctggccc tgagagagtt 
atcctgtttg atggtggtta 
tcccactacc gagatatccg 
gcccagcgcc atctgatcgt 
catttgcatg gtttgttgaa 
cggctgaatt tgattgcgag 
gacagaactt aatgggcccg 
ctccacgccc agtcgcgtac 
gtcagagaca tcaagaaata 
atcctggtca tccagcggat 
gtgcaccgcc gctttacagg 
ggcacccagt tgatcggcgc 
ggccagactg gaggtggcaa 
cacgcggttg ggaatgtaat 
cgcagaaacg tggctggcct 
atactctgcg acatcgtata 



gtctgaccat ctcatctgta 
actctggcgc atcgggcttc 
tatcgcgagc ccatttatac 
tagagcaaga cgtttcccgt 
aagcagacag ttttattgtt 
gcgtcagacc ccgtagaaaa 
atctgctgct tgcaaacaaa 
gagctaccaa ctctttttcc 
gtccttctag tgtagccgta 
tacctcgctc tgctaatcct 
accgggttgg actcaagacg 
ggttcgtgca cacagcccag 
cgtgagctat gagaaagcgc 
agcggcaggg tcggaacagg 
ctttatagtc ctgtcgggtt 
tcaggggggc ggagcctatg 
ttttgctggc cttttgctca 
cgtattaccg cctttgagtg 
gagtcagtga gcgaggaagc 
tgcggtattt cacaccgcat 
agttaagcca gtatacactc 
cccgccaaca cccgctgacg 
acaagctgtg accgtctccg 
acgcgcgagg cagctgcggt 
tgcctgttca tccgcgtcca 
gataaagcgg gccatgttaa 
agggggattt ctgttcatgg 
acgggttact gatgatgaac 
ggtatggatg cggcgggacc 
tacagatgta ggtgttccac 
aatggtgcag ggcgctgact 
cattcatgtt gttgctcagg 
gcgtatcggt gattcattct 
caacgacagg agcacgatca 
cttctcgccg aaacgtttgg 
gattccgaat accgcaagcg 
gccgaaaatg acccagagcg 
agtcataagt gcggcgacga 
gaaggctctc aagggcatcg 
aattgcgttg cgctcactgc 
atgaatcggc caacgcgcgg 
ttttcaccag tgagacgggc 
gcagcaagcg gtccacgctg 
acggcgggat ataacatgag 
caccaacgcg cagcccggac 
tggcaaccag catcgcagtg 
aaccggacat ggcactccag 
tgagatattt atgccagcca 
ctaacagcgc gatttgctgg 
cgtcttcatg ggagaaaata 
acgccggaac attagtgcag 
agttaatgat cagcccactg 
cttcgacgcc gcttcgttct 
gagatttaat cgccgcgaca 
cgccaatcag caacgactgt 
tcagctccgc catcgccgct 
ggttcaccac gcgggaaacg 
acgttactgg tttcacattc 



acatcattgg caacgctacc 5100 
ccatacaatc gatagattgt 5160 
ccatataaat cagcatccat 5220 
tgaatatggc tcataacacc 5280 
catgaccaaa atcccttaac 5340 
gatcaaagga tcttcttgag 5400 
aaaaccaccg ctaccagcgg 5460 
gaaggtaact ggcttcagca 5520 
gttaggccac cacttcaaga 5580 
gttaccagtg gctgctgcca 5640 
atagttaccg gataaggcgc 5700 
cttggagcga acgacctaca 5760 
cacgcttccc gaagggagaa 582 0 
agagcgcacg agggagcttc 588 0 
tcgccacctc tgacttgagc 5940 
gaaaaacgcc agcaacgcgg 6000 
catgttcttt cctgcgttat 6060 
agctgatacc gctcgccgca 6120 
ggaagagcgc ctgatgcggt 6180 
atatggtgca ctctcagtac 624 0 
cgctatcgct acgtgactgg 6300 
cgccctgacg ggcttgtctg 6360 
ggagctgcat gtgtcagagg 6420 
aaagctcatc agcgtggtcg 6480 
gctcgttgag tttctccaga 6540 
gggcggtttt ttcctgtttg 6600 
gggtaatgat accgatgaaa 6660 
atgcccggtt actggaacgt 6720 
agagaaaaat cactcagggt 6780 
agggtagcca gcagcatcct 6840 
tccgcgtttc cagactttac 6900 
tcgcagacgt tttgcagcag 6960 
gctaaccagt aaggcaaccc 7020 
tgcgcacccg tggggccgcc 7080 
tggcgggacc agtgacgaag 714 0 
acaggccgat catcgtcgcg 7200 
ctgccggcac ctgtcctacg 7260 
tagtcatgcc ccgcgcccac 7320 
gtcgagatcc cggtgcctaa 7380 
ccgctttcca gtcgggaaac 7440 
ggagaggcgg tttgcgtatt 7500 
aacagctgat tgcccttcac 7560 
gtttgcccca gcaggcgaaa 7620 
ctgtcttcgg tatcgtcgta 7680 
tcggtaatgg cgcgcattgc 7740 
ggaacgatgc cctcattcag 7800 
tcgccttccc gttccgctat 7860 
gccagacgca gacgcgccga 7920 
tgacccaatg cgaccagatg 7980 
atactgttga tgggtgtctg 8040 
gcagcttcca cagcaatggc 8100 
acgcgttgcg cgagaagatt 8160 
accatcgaca ccaccacgct 8220 
atttgcgacg gcgcgtgcag 8280 
ttgcccgcca gttgttgtgc 8340 
tccacttttt cccgcgtttt 8400 
gtctgataag agacaccggc 8460 
accaccctga attgactctc 8520 



4 



ttccgggcgc 
ctcgacgctc 
cgttgagcac 
cggccacggg 
gagcccgatc 
cgccggtgat 
attaatacga 
tttgtttaac 



tatcatgcca 
tcccttatgc 
cgccgccgca 
gcctgccacc 
ttccccatcg 
gccggccacg 
ctcactatag 
tttaagaagg 



taccgcgaaa 
gactcctgca 
aggaatggtg 
atacccacgc 
gtgatgtcgg 
atgcgtccgg 
gggaattgtg 
agatatacat 



ggttttgcgc 
ttaggaagca 
catgcaagga 
cgaaacaagc 
cgatataggc 
cgtagaggat 
agcggataac 



cattcgatgg 
gcccagtagt 
gatggcgccc 
gctcatgagc 
gccagcaacc 
cgagatctcg 
aattcccctc 



tgtccgggat 8580 
aggttgaggc 8 64 0 
aacagtcccc 8700 
ccgaagtggc 8760 
gcacctgtgg 8820 
atcccgcgaa 8880 
tagaaataat 8940 
8970 



<210> 2 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 2 

cgcggtacac cgacgtcaa 19 



<210> 3 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

P <400> 3 

cgcggtacac cgacttaat 19 



<210> 4 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 4 
gtcggtgtac 



<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<400> 5 

taatacgact cactataggg cga 



<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 6 

catacgattt aggtgacact atag 



